Chemical toxicity testing in vitro using cytochrome P450-expressing cell lines, such as human CYP1B1.
This protocol describes how to use cytochrome P450-dependent monooxygenase (CYP)-expressing cell lines in toxicity testing of chemicals in vitro. Selected cells amenable to permanently grow in culture are genetically manipulated to stably express single CYP enzymes originating from any species of interest. This expression can be characterized by, for example, determining CYP mRNA content, CYP protein level (western blotting or in situ immunofluorescence) and CYP-mediated enzyme activity (substrate conversion assays). These cells can be used to determine substrate specificities and species differences, e.g., in the bioactivation of drugs. Once constructed, CYP-expressing cells can serve as a straightforward and reliable tool in toxicity testing and the corresponding assays could be adapted for high-throughput analysis. Using these cells, enzyme assays can be performed in a matter of hours. This protocol is exemplified with V79 fibroblasts from Chinese hamster (Cricetulus griseus), modified to express human cytochrome P450 1B1 (CYP1B1). These cells are characterized for their CYP1B1-linked properties by in situ immunofluorescence and their activity in the 7-ethoxyresorufin-O-deethylase enzyme assay. This is followed by an assay showing metabolic activation of the polycyclic aromatic hydrocarbon dibenzo[a,l]pyrene by CYP1B1, along with the toxicological endpoints of cytotoxicity and micronucleus formation.